WNT4 acts downstream of BMP2 to mediate the regulation of ATRA signaling on RUNX1 expression: Implications for terminal differentiation of antler chondrocytes.
Although ATRA is involved in regulating the proliferation and differentiation of chondrocytes, its underlying mechanism remains unknown. Here we showed that ATRA could stimulate the proliferation of antler chondrocytes and expression of COL X and MMP13 which were two well-known markers for hypertrophic chondrocytes. Silencing of CRABP2 prevented the induction of ATRA on chondrocyte terminal differentiation, while overexpression of CRABP2 exhibited the opposite effects. CYP26A1 and CYP26B1 weakened the sensitivity of antler chondrocytes to ATRA. Further analysis evidenced that ATRA might induce chondrocyte terminal differentiation and modulate the expression of BMP2, WNT4, and RUNX1 through RARα/RXRα. Knockdown of BMP2 enhanced the induction of ATRA on the expression of COL X and MMP13, whereas overexpression of BMP2 abrogated this effectiveness. WNT4 might mediate the effects of ATRA and BMP2 on chondrocyte terminal differentiation. Dysregulation of BMP2 impaired the regulation of ATRA on WNT4 expression. Administration of ATRA to antler chondrocytes transfected with RUNX1 siRNA failed to induce the differentiation. Conversely, rRUNX1 strengthened the stimulation of ATRA on the expression of COL X and MMP13. Simultaneously, RUNX1 was a downstream effector of BMP2 and WNT4 in chondrocyte terminal differentiation. Moreover, WNT4 might play an important role in the crosstalk between BMP2 and RUNX1. Attenuation of BMP2 or WNT4 enhanced the interaction between ATRA and RUNX1, while constitutive expression of BMP2 or WNT4 reversed the regulation of ATRA on RUNX1. Collectively, WNT4 may act downstream of BMP2 to mediate the effects of ATRA on the terminal differentiation of antler chondrocytes through targeting RUNX1.